Tyrosinase maturation and oligomerization in the endoplasmic reticulum require a melanocyte-specific factor.
Tyrosinase is a glycoprotein responsible for the synthesis of melanin in melanocytes. A large number of mutations have been identified in tyrosinase, with many leading to its misfolding, endoplasmic reticulum (ER) retention, and degradation. Here we describe the folding and maturation of human tyrosinase (TYR) using an in vitro translation system coupled with ER-derived microsomes or with semipermeabilized cells, as an intact ER source. TYR remained misfolded as determined by its sensitivity to trypsin digestion and its persistent interaction with the ER resident lectin chaperones calnexin and calreticulin when produced in ER-derived microsomes or nonmelanocytic semipermeabilized cells. However, when TYR was translocated into semipermeabilized melanocytes, chaperone interactions were transient, maturation progressed to a trypsin-resistant state, and a TYR homodimer was formed. The use of semipermeabilized mouse melanocytes defective for tyrosinase or other melanocyte-specific proteins as the ER source indicated that proper TYR maturation and oligomerization were greatly aided by the presence of wild type tyrosinase and tyrosinase-related protein 1. These findings suggested that oligomerization is a step in proper TYR maturation within the ER that requires melanocyte-specific factors.